Introduction: Amniotic membrane transplantation (AMT) has been used for a wide variety of ocular surface problems. Current techniques for the AMT involve suturing of the graft or patch over the ocular surface or use of fibrin glue. Objective: To describe a new sutureless technique of amniotic membrane transplantation (AMT) without the use of sutures/fibrin glue. Materials and methods: Amniotic membrane transplantation as overlay or patch was done in fourteen eyes of eight patients with severe dry eye due to Stevens Johnson syndrome for ocular surface reconstruction, promotion of epithelization, reduction of inflammation and symptomatic relief from dry eye. In this new technique of amniotic membrane transplantation, we mount the amniotic membrane with its epithelial side up on a conformer & place it on the ocular surface without applying any sutures. Conclusion: In all the fourteen eyes of eight patients operated at our centre, the amniotic membrane take up was satisfactory, with significant reduction of inflammation and symptomatic relief from dry eye. This is a simple, fast effective technique with surgical outcomes comparable to amniotic membrane transplantation using sutures/ fibrin glue.
Introduction
Amniotic membrane transplantation (AMT) has been used for a wide variety of ocular surface problems. The spectrum of its use has widened over the years. It is currently being used for conjunctival surface reconstruction in patients with chemical burns, cicatrizing conjunctivitis, ocular surface squamous neoplasia (OSSN), symblepharon release, fornix formation, socket reconstruction and pterygium surgery in addition to its use in corneal & ocular surface reconstruction (Burman et al,2004; Honavar et al,2000) .
The human amniotic membrane is the innermost layer of the placenta which is 0.02 mm to 0.5 mm in thickness and is a five layered membrane. It consists of an epithelial monolayer resting on a basement membrane and has an avascular hypocellular stromal matrix.
Amniotic membrane transplants work well for ocular surface reconstruction by decreasing inflammation, scarring and vascularisation and provide a new basement membrane for the expansion of surviving epithelial stem cells. AMT may be used as an inlay or graft (Sippel et al, 2001 ) to act as a scaffold for the epithelial cells, or as an overlay or patch (Azuara-Blanco et al,1999; Letko et al,2001 ) to protect underlying healing surface and reduce inflammation.
Current techniques for AMT involve suturing of the graft or patch over the ocular surface using 10-0 monofilament nylon with /without 8-0 polyglactin / vicryl sutures or use of fibrin glue We describe below the first such reported technique of sutureless AMT which is fast, simple & effective.
Materials and methods
Amniotic membrane procurement, processing and preservation Amniotic membrane was obtained from donors undergoing elective Caesarean section, who were negative for communicable diseases including HIV, hepatitis and syphilis. The procured placenta was cleaned with balanced salt solution containing a cocktail of antibiotics (50microgm/ ml penicillin, 50 microgm/ml streptomycin, 100 microgm/ml neomycin and 2.5 microgm/ml of amphotericin -B) under sterile conditions as recommended by Kim (Kim and Tseng,1995) . The amnion was separated from the chorion by blunt dissection and stored in 50% glycerol for a period of upto 24 hours.
Indications for use and outcome measures
Amniotic membrane transplantation as overlay or patch was done in fourteen eyes of eight patients with severe dry eye -Level 4 disease (DEWS classification) due to severe Stevens Johnson syndrome( in post inflammatory stage with extensive symblepharon formation) at our tertiary care centre in North India during a three year period from April 2009 to March 2012. The cases included in the study had a total/ diffuse limbal stem cell deficiency. The AMT was done for ocular surface reconstruction, reduction of inflammation (post symblepharon release) and symptomatic relief from dry eye.
Surgical technique
Informed consent was obtained from all patients prior to surgery. After giving peribulbar anesthesia, the surgical area was cleaned & draped to ensure proper asepsis. Single lid sutures (6 -0 silk) were placed in upper & lower lid for retraction of the lids. The ocular surface bed was prepared by removing adhesions like symblepharon and keratoblepharon. The corneal surface was also meticulously cleaned. The amniotic membrane stored in 50% glycerol was again rinsed with balanced salt solution and a cocktail of antibiotics as previously described, and spread over a wooden block/ glass plate with epithelial side up. A square piece of amniotic membrane with epithelial side facing upwards and approximately 5 by 5 cm in size was cut out. The free ends of the amniotic membrane were held with artery clamps. Both lids were retracted by the preplaced lid sutures and the conformer of predetermined size with donor amniotic membrane patch was placed over the cleaned host ocular surface (figures 1&2). No sutures were used to secure the amniotic membrane over the host bed. The lid sutures were then tied together to ensure that the conformer with amniotic membrane patch remained in place (figure 3). Any extra amniotic membrane was cut at the level of the lid margins. Postoperatively, the patient was asked to instill moxifloxacin 0.5% eye drops & povidone iodine (betadine) 5% eye drops each three times a day. The lid sutures were removed after 10 days. The conformer was also removed after 10 days of surgery when the lid sutures were removed. There were no complications related to AMT on removal of the conformer in any of the cases. The amniotic membrane was not removed, but was allowed to fall off on its own over the next few weeks. The patients were kept on topical antibiotic (moxifloxacin 0.5% eye drops) three times a day for four weeks, topical steroid (dexamethasone 0.1% eye drops) four times a day for four weeks and tapered over the next four weeks and
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Sutureless AMT Nepal J Ophthalmol; 2015: 7(14) : [173] [174] [175] [176] [177] topical lubricant (carboxy methyl cellulose 1% eye drops) four times a day for a duration of three months. All patients were subjected to Schirmer's testing with topical anesthesia preoperatively and post operative Schirmer's testing was done one week after removal of the lid sutures and conformer (Post op day-17) and three months postoperatively, for objective evaluation of their dry eye disease. 
Results
Fourteen eyes of eight patients with severe dry eyes (Schirmer's test values with topical anesthesia less than 5mm) due to Stevens Johnson syndrome underwent sutureless AMT surgery. The patients were in the age group of 25-46 years (mean age 34 years). Six of the patients were male and two patients were of female gender. Five of the male patients and one female patient underwent bilateral surgery at an interval of ten days. The other two patients (one male and one female) underwent surgery of their right eye. In all the fourteen eyes of the eight patients operated at our centre, the amniotic membrane take up was satisfactory, with significant reduction of inflammation after symblepharon release and Agrawal & Pratap Sutureless AMT Nepal J Ophthalmol; 2015: 7(14): 173-177 symptomatic relief from dry eye. There was also some objective improvement in the basal tear secretion on Schirmer's testing (Table-1) . However the Schirmer's test values did not differ significantly with AMT. We did not encounter any postoperative complications with the above technique. All the eight patients had a complication free three month follow up.
Since the purpose of our article is to highlight our surgical technique, we did not perform any other investigations or tests on the patients.
Discussion
The usefulness of amniotic membrane for ocular surface reconstruction is undeniable. However, we have felt that the current technique of suture fixation of amniotic membrane is time consuming and cumbersome. Use of sutures for AMT cause corneal irritation, scarring, graft loss due to membrane shrinkage and the need for subsequent suture removal (Szurman et al,2006) .Various researchers have used fibrin glue instead of suturing amniotic membrane to the host bed both in rabbit models & humans (Szurman et al,2006; Kheirkhah et al,2007; Kaufman et al,2003; Duchesne et al, 2001 
Conclusion
Our technique of sutureless AMT without using any adhesive is simple, safe, fast and effective as compared to conventional suture fixated AMT. The added advantage is that no suture or fibrin glue related complications occur with this new technique. However, randomized controlled studies need to be done in the future to assess the universal acceptability of sutureless AMT.
